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Abstract of CN1 272538 

By utilizing AAV virus particles with characteristics of resisting chloroform treatment, the present invention 
provides a method using PEG/NaCI system and chloroform to quickly and high-effectively separate and 
purify rAAV rirus. Said method is suitable for large-scale separation and purification of rAAV virus and its 
production industrialization. Specially it is applicable to purification of rAAV produced by using HSV virus 
as auxiliary virus, also can be used for purification of rAAV produced by packaging system without 
auxiliary virus or external packaging system without cell. The rAAV virus purified by said invention can be 
used for genetmasfer and gene therapy. 

Data supplied from the esp@cenet database - Worldwide 



O2N7/02 





L12J AWTtr 


hW^tfiBW* C12N15^61 A61K484K) 




[21] ^ft^ 


99123723. 4 


[43]&?FB 


2000^ 11 E 8 0 


[U]*»* CN 1272538A 


[22l*»B 


1999.11.17 [21]*«* 99123723.4 










ma. 


100052 4fc JC ttgftKffifftt 100 # 






#5* 








tmxm i k raw* s k wfflM* 2 m 



[S7im 

jb aav MM4UttMftAbaNtt& , 

**MfcrAAV*»*l£;*l£fc. *JC«Jf HSV 
MIMttmr&Ml r AAV »*te,4iT&tf T3E*J» 

MMttXMxiiMi^MXik^rn rA av n 
»ft«tt4bMzAAvmnrA?«iB4nMiijii 



1. *»W*ttittrAAV*#«l4k^rfe*!UT^»ffl«« 

a) %&ti®wMM. hsv mmmm&&*:mmsA£&&&.ui% t 

b) ffl DNasel ft RNase AtMM)6¥^UiP$^^. 

c) JPNaClffiffirAAV%ailB«s>t^W, ft4>£|$MM**i 

d) ffi PEG/NaCl « rAAV; 

e) ffl«tttj*H*^S&ftajfefl«iPEG s 

f) igjifr&lfc, 

g) ffi*ft»ft?<^ft***Jjg#f*a-^3j4fc rAAVc 

3. wwi, c, d. t&mmttmw.-h&mo 

5. *mmm#m?AAvmn&m*mftm*&itm&. 

6. rAAV fflfllWlS^, 
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»^*M$!J«*& AAV «MTS0^»S!S#f?f o 

«#*^£H#iMa£Hi&J5 r + ir^W. &*9m%mm (Adeno-associated 

virus,AAv> BMMtt. MMm^ &&m&m> *]%.£M^®%mmMm 

A2MiW« (AAV-2) Jt@Btr*™^«^^fllffi^^ 0 AAV 
AAV-2 Jpf*MSi*&Efc# 20 ~ 24nm, ^ 20 ffitt&ffi. -MS 20-25% DNA *P 

75%~8o%sem^o i.4i g /cm 3 o mmm.%4jkb w 

« DNAo mm&Mm&G-gt 145bp Wfi£0?lJ(ITR),jt AAV ffifttirWffilJI&ftlg 
7C#, AAV^MS;*!!, fe^ffi^M. ITRs^^AAVM^SS, 

£i£ W^J rep ggfii 4 # Rep g£ Rep78, Rep68, Rep52, Rep40; £i£6<l;fc cap £0, 
M 3 fltfrftSS VP1, VP2, VP3, 87, 72, 62 KDalo AAV 

+ VP3> VP2, VP1 SeWtt^A 10:l:lo 

Samulski RJ ^ (Cloning of adeno-associated virus into pBR322: rescue of intact virus 
from the recombinant plasmid in human cells, Proc. Natl. Acad. Sci. USA, 79: 2077- 
2031,1982 ) t^lWli AAV DNA jSltf 1 pBR322 ft AAV 

^S*@^AW^^3fettffi«W^. SttMiBtMfiST AAV 
WM^MTRifi], Mrep^capSSMM^WiiJ^iJi^-e^M^^, 
AAV 

JISUIiMfl^iJfi^ (recombinant adeno-associated virus, rAAV) 

AAvffiiHo ft^mmm, mm aav « mm&&mm®m$mmmm aav itr 

tffllflWr-iK DNA . M AAV jR^+WW^^h^ DNA KS£ 5.0 kb Wf*I . 

& ft rAAV J* 6 £#&( Xiao Xiao, Richard Jude Samulski Current Protocols in Human 
Genetics, Vectors for Gene Therapy .Unit 12.1 , 1996 ) M 293 mMMR 
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mmmmnsmmmm cms) wmm^-^mnm aav m^mm, 

^ AAV rep-cap SHMiilS. E&^fc#£i£#ft&£jfe, M rAAV j^MSjR^, 

ikiww faav, ^ifr^^ii. wttft£mnm%L%?&mm& aav 
m (rAAV) w^^v*. a^aa-ateuiT^s o % repcap mmmwmmmm*, 

&f&~W&m&M%» repcap (Kj*i££S £ ^ M fftT&ffl ( Kenji 

Tamayose.Yukihiko Hirai, and Takashi Shimada, A new strategy for large-scale preparation of 
high-titer recombinant adeno-associated virus vectors by using packaging cell lines and 
sulfonated cellulose column chromatography, Human Gene Therapy 7:507-513,1996), 
^^'SM^^SKbT^^^^JiF (Inoue N, Russell DW. Packaging cells based on inducible 
gene amplification for the production of adeno-associated virus vectors. J.Virol 72:7024-7031, 

1998 >, 2) ® am nKsmmm$mmm%&$®.DKAMAmffimmmmt¥, mm 

^-#tR-pSiiii# (Guang-Ping Gao, Guang Qu et al. High-titer adeno-associated 
viral vectors from a rep/cap cell line and hybrid shuttle virus Human Gene Therapy 9:2353- 
2362, 1998; Liu XL, Clark KR, Johnson PR Production of recombinant adeno-associated 
virus vectors using a packaging cell line and a hybrid recombinant adenovirus. Gene Ther 1999 
Feb;6(2):293-9 ). 3) ft AAV ITRs W&fWh«0*&« DNA K^giftfMM 

Ewmmmi**. mmmm*, &±«««6*wm aav mm 

mmmm m^m, m~mm, ^ ebv nm^m^mmmm aav mw^mmm, 

*4^M, 42(17): 1860-1863, 1997). 4) ft repcap SEtfiAfll«SM+ , ftttA 

rep ^mmmmmmmmimimt^ re P ca P lawiiMWi. 5) 
m hsv a*r re P ca P mm, r^.m^mmmm hsv n&mm (James e. 

Conway, Sergei Zolotukhin et al. Recombinant adeno-associated virus type 2 replication and 
packaging id entirely supported by a herpes simplex virus type 1 amplicon expressing rep and 
cap, J Vorol 71(ll):8780-8789, 1997; *^JS, M^, ^^ffi, » 

m KHsv-irit^ttflEWftWffaiMAAvtt^iasjRa *bi*4^ <c» 28 (5) : 
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457-462, 1998)o 6) rAAV ft*fltfKS* C^SUfe^) (Zhou XH, Muzyczka N. In vitro 
packaging of adeno-associated virus DNA, J Virol 72(4):3241-3247,1998)» 

98120033.8,^ 99119039.4, ffi*S, Jl'hft^ JIW AAV fttt&£:g)ttttg4i HSV M 
ft^ifiJR 44 (5): 506-509) ffl$3?7 AAV rep-cap IBDli HSV-1 
ft* (HSVl-rc) ®2fe*l5£fi-£r7M AAV mW DNA ffti£#*ffl«, &ft£M*ffl/|&+ 
SHi fti rAAV ft*, ffl rHSV-rc «»tfcft*ffl«ftf , HSVl-rc ft*iSAaifl6 
Jgg DNA ^it$Jtfi^4fM*. HSVl-rc ft* DNA ftftdltftftffftt rep^ap S 
0#fl#»W, MM/^SiJtm W rep-cap SHU Rep £@ 4 ft Rep MS (Rep78, 

Rep68, Rep52, Rep40), ttM AAV DNA Maft*Hffl±»«tfi*^**«d* 
8r#*#tt*'&S5!l AAV cap 3 ft^SS VP1, VP2, VP3, 

^te^ftftlWftTrAAVW^aa^^HJB. 

w%*mmm, mm hsv-i ft* Hsvi- rc aav dna m bhk- 

21 mm, MW/^^iAAViW. MAAVft 
JPM»»*^W»^ifc^l:tt rAAV &£j&EWX-^ttfl«.B!frW£M AAV 

#*«§jMfc»*fltefci>. ^«tt«rtt3!ffe«ffl»««c^^aifr*3» taav mmmftft 
m&zm, mafim 2-3 ^itmmmmmn taav *jg/ij&#r#&i$ 
*iwtfft#«'&*fc. &mm®m%ti, x« taav w«sM4Wtt*:M*5fe. j.m 

»j£o Hjlfc, W^W^#aA^*«*ftt«*«i^. i6¥*»atWttJS#f55T« (Kenji 
Tamayose.Yukihiko Hirai, and Takashi Shimada, A new strategy for large-scale preparation of 
high-titer recombinant adeno-associated virus vectors by using packaging cell lines and 
sulfonated cellulose column chromatography, Human Gene Therapy 7:507-5 13, 1996; S 
Zolotukhin, Bj Byrne et al. Recombinant adeno-associated virus purification using novel 
methods improves infectious titer and yield. Gene Therapy 6: 973-985, 1999; Dirk Grimm, 
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Andrea kern et al. Newel tools for production and purification of recombinant adenoassociated 
virus vectors, Human Gene Therapy 9:2745-2760, 1998) i$L rAAV Mmit&feXXffiit, 

\mm^A^^m, i&nxwfanMwnm. %$k& 

W rAAV i«6f)IM^#«*4-ia, £^*/Z,im*l 37*C*^+S«Hfe 3~4 

gnMffaiMiu#ttrAAv. Jift^rfewtt^* taav mmmKF&. 

-ttffl56TCzK?S 30~2hr <KrS«ffi)«. 

AAV 1.40-1.42 g/cm 3 . ft ft, ^ 

m AAV ^#»W#.^^^^$iJ^*mMt/Ttt, rAAV 

5) SfcftWfiS AAV 6^J»Mt». HPLC, SDS-PAGE % 

%«^«f*. *S*S'Sffi«ia»« (particles/ml) » 

MS (TU/ml) WSHjg. 

rAAVi«itt[i]»itE> Wffillf^^IIfltt^SII. 

1) rAAV M^Sr**: ffl HSVl-rc @ AAV 

CPE $tt;#S{#fi#W 48~72hr), «M±£#t) (*fflJ3&& 
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2) tt#)ft*;K«iUll|JMtf i ffl^^^baj®*4^pIi4PJ^^»^# HSVl-rc 

otmmm. ffliMii 100%^ hsv mm, iww 

MX&mmmjimmmm. aav mmmnmmm, mmttmttm®®® 

1.2mol/L, UOOOgft'b 10~15min« Hf^A-^aMW^ 

te^T-^E^i-B^ AAV 

4) &±mt¥mA®wmz,~m sooo 6-12%, 4rs« 1 *wta± 

Mi±£. 12000g ft<fr 10~15min o ^iffiA^-TW^, £fiih±M^. 
ftftfflffifttt PBS 2+ &$, in Dnasel IP RNase Mil AAV ffi«JH$:£fttt»& DNA 
^ RNA o iP##$Rfl<lS£tf#|&, 12000g 5min, £^$ftT'R,«±Jg7k 

*^BJH!ii6<] rAAV ^it^mmnm rAAV $#^£*ri£iJ>99%. 2X 10 9 cells 
(5 R 110X288mm ffiftl^$^#&M rAAVffi&W&SI 10 14 " 15 particles/ml, $ 

MSW3i>10 12 - 13 TU/ml. rAAVM@^^>90%. «t»W rAAV Wffli 1 

mnmm-&m4twmwmmm®j>® : . % peg/&^« PEG/Dex « 
^M&mM taav mitij&ftRm&¥m$mmi0mm%m#imm? r £m taav 

Wit, ^S^^ffl^^Jtt^i^^JRa&^^SJRftttllW rAAV MUMfc. 



ffl^flS^ rAAV-GFPM 

mu^mm gfp «amm aav p snav-i aav mw psnav- 

1/GFPo $ pSNAV-l/GFP ffl Lipofectamine (GIBCO BRL) &«#A BHK-21 MM 
(JfcgATCC, m 10KFBStoRPMI1640##«37K»HS) *P G418 800/xg/mI i& 

io~isd. $Eff«^mn&%itfi(ittMjiGt. 4 a 35cm 2 

c^w 8xio 7 +mm Bmmmmvc, mwm 1 mu mo 

X288mm) f , 37*Ctt««f«I (1 200ml/£}fg. 3d B^F 

DJWIlii, iPffi^i^* HSV-rc/AUL2(& HSV1 |#|0IS<1 UL2SSM Xbal 
M^AAAV repcapSS, ^H^fWf^t 98120033.8) 5~10ml (MOI = 0.5- 
2), ffitLffll (I WW) mWffim l~2hr. JlP 200ml/$S M?C« 1640 flftftft 37"Cfft 

(i »/#«o ftmm%±m#s maimm. mmmmm®, mm 
iwimi^w. v&k4t#5#m**#m, ^ssoo-mi 

Hft&JK*, 250mi/«„ fflfT~». 
&Ji£#iJ 2 

ffl*»$«a»tt4fc^*Mfc rAAV 

m%M®\ U «^-KH^)jS4 1 iPAM25ral(10:l v/v), 37'C«flc'f JM« 1~ 
l.Sfar. #tfj£SifiTlM lOmin. in DNase # RNase l^g/mh S 

i&T$4t 30~60min. iJPA@#£Ufc^M&i&K lmol/L, Ht#l#j||. 4"C 12000rpm $ 
'fr 15min» $m±MzMB, #*3£ttM;i£.> in PEG8000 10% (w/v). 

#*. 4r$g&&,, 4-C llOOOrpm/min M'b 15mino UlifiAWIHW. 
1f#ttq«7k^±, it±?S^i:»o m 5ml PBtf + &tf#&&l*^1f Jfl5#1fg±fi<j 
«#fTMT*^-#, 1.5-ml (O.eml/t), j&n^tt&Mfc 

ffittfe. 4*C12000gW'l>5min, £3E**MfcT<M>"Rtfl±JB#ffif £A3E*tf+. 
#BP**»*J««fcttrAAV-GFP*««. M#$ftfRM&#*R^7 200 fc. 
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M#j3 

aav $ft*#«#W£i*ifn2fc4fc 

BHK-21 HSV-rc/AUL2 1 ffi 

ffl#£ra*fKl rAAV MJfeHSi|«i»M AAV 

m%mn&ft. &%mwm®mn Hsv- rc /AUL2 aav dna 

ITRJ¥?iJ) WBHK^flfenJW»J ic ^.AAV^#^TO. 
M#J4 

&%Mm2» mi&M^Ute (Bc>ehringerMannheinU») & GFP 

^itmmmm^ taav-gfp mmmmm (panicies/mix ® io u i MMitii pbs 2+ 

mWmffift 10 fl*. j)P DNase IP RNase £&*fcjK lug/ml37'C$tt lhr» 5rain 
IWt. m dilution buffer 10 TO3^iJ^#/5£$tlul/£o 120°C« 30mim 68°C 
lhr. M# 68t!8f£i±«. M, &&& 1-4 ^BMWtt, H 5 £f§ 

PBtto «£&£^&&$)J DNA lO 6 ^, it^^MS = 10 4 ~ 5 X10 6 X10 

X 1000= 10 14 ~ 15 particles/ml . 

ffl sds-page ^mmmitmmmm* aav ««n»ut. mm sds-page #&j£*p 
io%= $MKiAftmm9mm*js-$*tito&mm*m2QaL. 

iP2X loading buffer 20ul» #Mc?§ 3min. $?UQ# lOul, 200V lhr.. ifeifc^Jg 
ffl*^Jff*ffi R250 %t&m (& 45ml 45ml 10ml »IK>t>j|ff 0.25g %B,»r 
J&MR250) jfefe, /BffiJ£WJ!ftfe*lftfe. fiSJSMH 1 * Markers 97400, 
66200 , 42700, 31000, 14400Dal (Promega)o feftgtfUQ.ttQ'ftlttn 1. %&tt*fijj?, 
JB#:M&!tiM^4fc;frfe£fcW^fcM rAAV (lanel), 
>bftM5 3 ft AAV #5fc£6 W*<MBflF-£(04£! AAV-2 VP1 3j 87kDal, VP2 

3j 72kDal, VP3 62KDal,), 99%W± : M^MM^M*^*® 

&, tP*«5fcAAVJK#B£h ^ lanel Wit^mS^M, eMSSiK 
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fcfc, 10:1:1, 5 AAV-2 ffi*1R#ttl VP3> VP2 fU VP1 Wtfcfclfflnfci-*-. 

rAAVtt»W%«l4Mff 

2 *2MfcM rAAV-GFP ^$£ft&Jgtt&TM, TO^/J^-lt Jit 

m»jmtf}%>mmm&* «ft^*2o~24mn. JALMMK2. 

rAAV-GFP »tt«ffi$!|£ 

10%FBS W RPMI1640 37*C, 5% C02 HeLa £ 24 ?UR 

HeLa gBJfiL 5X10 5 3»?L $#&&J5, ft lOul fMfcftfc** 

imi, w io f&t£^j##, mim-mmm&mmm o.smi, 37-cj§# mr. 

^?LiP 5 (Ad5) 50ul (M0I=5), 0.5ml. 37'C$# 36hr j5&{£JK 

fitlMTlllfe^ll, vt»^f K?LW^feajfi» n (10<n<100). itH 
rAAV-GFP nX#MIX 1000/5 = nX 10 9 X200 = 2nX 10 n TU/ml. ftl* 

rAAV-GFP 2X 10 12 ~ 13 TU/ml 2. fa. 



* « # » ■ 



Wffl- 10%SDS-PAGE«^^«i|rAAV-GFP^#^^Se R250 jfefi) 




M: fr=?mW&mm t 97400, 66200, 42700 , 31000, 14400Dal (Promega). 

Lanel: ft*£Mmtt#&J«ttti rAAV-GFP^$® 5ul Jq 5ul 2Xloading buffer. 
Lane2: rAAV-GFPJ&*« 5ul Jp 5ul 2 X loading buffer. 

2Xloading buffer: lOOmmol/L This.Cl (pH6.8) , 200mmol/L DTT, 4% SDS, 0.2% MM 
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